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(54) Filter 

(57) A filter portion (10) includes a casing 12, a clos- 
ing plate (14), a reinforcing plate (16), an element hold- 
ing plate (17), a sensor holding plate (18) and an ele- 
ment (20). The element holding plate (17) is formed in 
a cylindrical shape with the bottom having the inside di- 
ameter being substantially equal to the outside diameter 
of the element (20) to hold the end portion of the element 
(20) by the side wall thereof. On the bottom portion of 
the cylindrical element holding plate (17) are formed 
three tapered portions (1 7a) axially extending to the op- 
posite side thereof so as to positionally correspond to 
the respective through holes (16b) provided in the rein- 
forcing plate (1 6). At the tip end of each tapered portion 
17a is formed a tube portion (17b) with the outside di- 
ameter being roughly equal to the inside diameter of the 
through hole 16b, and the tip end portion (17c) of each 
tube portion (17b) is fixed to the reinforcing plate (16) 
by means of caulking. In this way, it is possible to reduce 
the size of the frame of the housing thereof. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention generally relates to a filter, 
and more particularly to a fixing structure for filter ele- 
ments. 

2. Description of the Related Art: 

Conventional filter element fixing structures for fil- 
ters such as a fuel filter have been disclosed in JP-U- 
60-108759, JP-U-1 -139071 and JP-A-2-1 26907. 

The fuel filter disclosed in the JP-U-60-1 08759 in- 
cludes a center pipe portion with a ring plate-like or cup- 
like support portion having a plurality of through holes 
being integrally formed at an end portion, an element is 
spirally wound around the circumferential surface of the 
center pipe portion, and the wound element is held by 
the support portion. 

The sedimenter disclosed in JP-U-1 -139071 in- 
cludes a filter element on the outer circumference of a 
cylindrical protector, and a bevel member is disposed 
between a fuel passage formed within the protector and 
a float for detecting the level of the water sedimented 
from fuel so as to be expanded in the downstream di- 
rection to prevent any erroneous operation of the float 
in case that fuel flows at a high flow rate. 

The filter element disclosed in JP-A-2-1 26907 is 
formed in a cylindrical shape with a plurality of tubes 
each having a generally circular cross section, which is 
arranged in parallel in the axial direction. This filter in- 
creases the filtering area and improves the filterability 
by so arranging that the gaps between the tubes are 
closed at one end portion of the filter element for defining 
the inlet of the tubes, the insides of the tubes are closed 
at the other end part, and the total cross sectional area 
of all the gaps between the tubes is set to be smaller 
than that of all the insides of the tubes and at the same 
time larger than the minimum cross sectional area of the 
passages for supplying fuel to the tubes. 

According to the fuel filter disclosed in JP-A- 
60-1 08759, the fuel having flown from the one end side 
of the fuel filter flows through the inside of the center 
pipe portion to the other end side of the fuel filter and 
reaches the other end portion of the element wound 
around the center pipe portion. Then, the fuel reached 
the other end portion of the element returns to the one 
end side of the fuel filter by passing th rough the element 
toward the one end portion of the element, and during 
which the fuel is filtered and foreign substances con- 
tained in fuel are caught. Accordingly the inside of the 
center pipe portion functioning as the axis for winding 
element is used as the fuel passage before the fuel is 
filtered, and the space for housing the element is re- 
duced by as much as space occupied by the fuel pas- 



sage. That is, there is a problem that the filtering area 
is reduced by the fuel passage and the filterability rela- 
tive to the size of the fuel filter is lowered. 

According to the sedimenter disclosed in JP-U- 

s 1-139071, as is the case with the above fuel filter dis- 
closed in the JP-U-60-1 08759, as the fuel before being 
filtered flows through the inside of the protector posi- 
tioned in the center of the axis of the filter to the opposite 
side of the fuel inlet, a bevel member for avoiding the 

10 influence of the velocity of the fuel in case that the fuel 
flows at a high flow rate into the opposite side of the fuel 
inlet is disposed on the upstream side of the float to pre- 
vent erroneous operation of the float. Therefore, the fil- 
tering area of the filter is reduced by as much space oc- 

15 cupied by the protector and the filterability relative to the 
size of the fuel filter is lowered, and further, the structure 
is complicated, because a bevel member is additionally 
needed and the number of parts and components is in- 
creased. 

20 According to the filter element disclosed in the JP- 
A-2-1 26907, the fuel having flown into the one end side 
of the fuel filter flows from one end of the tubes located 
on the side of the fuel inlet to the other end of the same, 
and the fuel after being filtered flows out of the other end 
25 side of the fuel filter. Therefore, as is the case with the 
fuel filter disclosed in JP-U-60-1 08759 and the sedi- 
menter disclosed in the JP-U-1 -139071 , in a filter of a 
type in which the fuel having flown from the guide inlet 
of the filter element located above the filter flows to the 
30 opposite side of the guide inlet located under the filter, 
and then the water is sedimented from the fuel by the 
difference in specific gravity between the fuel and the 
water, there is a need to form a fuel passage in the axial 
direction within the filter element. As a result, the filtering 
35 area is reduced and the filterability is lowered by the ex- 
istence of the fuel passage formed within the filter ele- 
ment, and therefore the potential function of the filter el- 
ement can not be performed sufficiently. 

40 SUMMARY OF THE INVENTION 

In view of the above problems, it is an object of the 
present invention to provide a filter which can reduce 
the size of the housing. It is another object of the present 
45 invention to provide a filter which can prevent erroneous 
operation of a float type sensor. 

According to the present invention, a filter includes 
a columnar filter element for filtering fluid, a housing for 
housing the filter element and being provided with an 
50 inlet portion and an outlet portion, through which said 
fluid passes, and an element holding body formed in a 
cylindrical shape and being housed within the housing 
so as to form a gap with an inner wall surface of the 
housing. The filter element is inserted into the element 
55 holding body from an opening at one end thereof. The 
element holding body liquid-tightly holds an outer cir- 
cumference of said filter element therewithin. The other 
end of the element holding body is liquid-tightly connect- 
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ed to one of the inlet portion and the outlet portion. 

According to the above configuration, as one end 
of the holding body liquid-tightly holds the outer circum- 
ference of the columnar element and the other end of 
the holding body is liquid-tightly connected to the inlet 
portion or outlet portion of the housing, the fluid having 
flowed therein from the side of the other end portion of 
the holding body flows into the element not from the one 
end side of the element held by the one end of the hold- 
ing body but from the other end side not held by the hold- 
ing body. In this way, the fluid can flow from the other 
end side of the element without forming a passage in 
the axial direction within the filter element through which 
the fluid can pass. As a result, the volume of the element 
can be increased by as much as the passage that is not 
formed within the element, and the filterability of the el- 
ement can be improved. In addition, by improving the 
filterability of the element improves in this way, the size 
of the element can be reduced and therefore the hous- 
ing can be downsized. 

It is preferable that the inlet portion and the outlet 
portion are lined up within the housing and the fluid hav- 
ing flowed therein from the inlet part flows through a gap 
formed between the outer circumference of the holding 
body and the inner wall of the housing. As the fluid hav- 
ing flowed from the inlet part flows through the gap be- 
tween the outer circumference of the holding body and 
the inner wall of the housing, even if the inlet portion and 
the outlet portion are lined up within the housing, the 
flow of the fluid flowing from the inlet portion and the flow 
of the fluid flowing out to the outlet portion can be sep- 
arated by the holding body. 

A float type sensor may be mounted on the one end 
side of the holding body within the housing. In this con- 
figuration, as the float type sensor is mounted on the 
one end side of the holding body within the housing, if, 
for example, the fluid contains water, etc., the accumu- 
lated quantity of the water, etc. sedimented from the fuel 
can be detected. In addition, as the fluid having flowed 
from the inlet part of the housing and having flowed 
along the outer circumferential wall of the holding body 
flows along the inner wall of the housing, the direct in- 
fluence of the velocity of the fluid on the float type sensor 
can be controlled. As a result, erroneous operation of 
the float type sensor can be prevented. 

The fluid to be filtered may be fuel. The filter of the 
present invention described above can be applied to the 
fuel filter. 

BRIEF DESCRIPTION OF DRAWINGS 

Additional objects and advantages of the present 
invention will be more readily apparent from the follow- 
ing detailed description of preferred embodiments 
thereof when taken together with the accompanying 
drawings in which; 

FIG. 1 is a partial cross-sectional view illustrating the 



overall construction of a spin-on type filter accord- 
ing to the first embodiment of the present invention; 
FIG. 2 is a side half cross-sectional view of the filter 
part of the spin-on type filter according to the first 

s embodiment; 

FIG. 3 is a plain view of the filter portion viewed in 
the direction indicated by an arrow III of FIG. 2; 
FIG. 4 is a perspective view of the filter element of 
the filter portion according to the first embodiment; 

10 FIG. 5 isaside half sectional view of the filter portion 
of a spin-on type filter according to the second em- 
bodiment of the present invention; 
FIG. 6 is a plain view of the filter portion viewed in 
the direction indicated by an arrow VI of FIG. 5; 

is FIG. 7 is an enlarged view of the portion enclosed 
by a one-dot chain line VII of FIG. 5; 
FIG. 8 is a side half cross-sectional view of the filter 
portion of a spin-on type filter according to the third 
embodiment of the present invention; 

20 FIG. 9 is a plain view of the filter portion viewed in 
the direction indicated by an arrow IX of FIG. 8; and 
FIG. 10 is an enlarged view of the part enclosed by 
a one-dot chain line X of FIG. 8. 



Embodiments of the present invention will now be 
described referring to the appended drawings. 

A first embodiment is described. 

The first embodiment is illustrated in FIGS. 1 
through 4. in which the present invention is applied to a 
spin-on type filter for use in filtering fuel to be supplied 
to an internal combustion engine. 

As illustrated in FIG. 2, a spin-on type filter 1 is dis- 
posed within afuel supply pipe (not illustrated) supplying 
fuel to a diesel internal combustion engine. The spin-on 
type filter 1 is provided with an element 20 within a cas- 
ing 1 2 to remove foreign substances, such as dust, rust, 
carbon and water, contained within fuel. As the element 
20 has a finite service life for removing foreign substanc- 
es, when the service life of the element 20 expires, the 
dead element 20 has to be replaced with a new element. 
The "spin-on" type is a type of filters of which the ele- 
ment 20 is replaced together with a casing 12, etc. in a 
package. 

The spin-on type filter 1 includes a filter portion 10 
provided therein with the element 20 made of filter pa- 
per, a cap 5 mounted on the internal combustion engine 
and provided with the filter portion 10 on the lower por- 
tion thereof and a hand pump 2, and a sensor portion 
30 mounted on the other end portion of the filter part 10 
and provided with a float type sensor 32. 

Within the cap 5 are formed an inlet 6 from which 
fuel flows in, an outlet 7 of which fuel flows out, and a 
cylindrical fuel feed-out portion 8 feeding out the fuel 
flowing in from the inlet 6 to the filter portion 1 0. Between 
the inlet 6 and the fuel feed-out portion 8 is formed a 
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pump room 9 pressurized by the hand pump 2 mounted 
on the upper portion of the cap 5. On the inside ot the 
fuel feed-out portion 8 is formed a fuel passage 8a. On 
the outer circumferential wall of the fuel feed-out portion 
8 is formed a male thread portion 8b which can fittingly 
be engaged with a female thread portion 16c of a rein- 
forcing plate 16 (described later). 

As illustrated in FIGS. 1 and 2, the filter portion 10 
includesthecasing 12, aclosing plate 14, the reinforcing 
plate 16, an element holding plate 17, a sensor holding 
plate 18 and the element 20. 

The casing 19 is formed in a cylindrical shape. On 
the end portion thereof on which the cap 5 is adopted to 
be mounted are provided with the closing plate 14 and 
the reinforcing plate 16, and on the other end portion 
thereof on which the sensor portion 30 is adopted to be 
mounted is provided with the sensor holding plate 18. 
Within the casing 12 is housed the cylindrical element 
20. Below (viewed in FIG. 1 ) the element 20 is provided 
a space portion 1 3 which functions as a sedimenter for 
pooling the water sedimented from the fuel. 

As illustrated in FIGS. 2 and 3, the closing plate 14 
is provided with a ring portion 1 4b which can be fixed by 
means of caulking to a circumferential portion 1 2a of the 
casing 1 2 on an end side thereof, and also provided with 
radially and inwardly extending six L-shaped mount por- 
tions 14a which, as illustrated in FIG. 3, are welded to 
the reinforcing plate 16 in the respective x-marked po- 
sitions. Between the ring portion 14b and the bases of 
the respective mounting portions 14a is formed an an- 
nular groove, and an O ring 15 is fittingly set in this an- 
nular groove. 

The reinforcing plate 16 is shaped like a disk with 
the outside diameter being roughly equal to the inside 
diameter of the casing 12 on the one end portion side. 
On the inner circumferential wall of a through hole 16a 
made in the center of the disk shape are formed the fe- 
male thread portion 16c which can be engaged with the 
male thread portion 8b of the fuel feed-out portion 8. In 
addition, in the reinforcing plate 16 are made three 
through holes 1 6b provided circumferentially at intervals 
of approximately 120° for use as mounting holes for 
mounting the element holding plate 1 7 and as a fuel pas- 
sage. Here, the through holes 16a is equivalent to the 
"inlet portion" referred to in the claims, and the through 
holes 1 6b is equivalent to the "outlet portion" referred to 
in the claims. 

The element holding plate 17 is cylindrically formed 
with a bottom with the inside diameter being roughly 
equal to the outside diameter of the element 20 to hold 
the end portion of the element 20 by the side wall there- 
of. On the bottom portion of the cylindrical shape of the 
element holding plate 17 are formed three tapered por- 
tions 17a axially extending to the opposite side thereof 
so as to be coincided with the respective positions of the 
through holes 16b made in the reinforcing plate 16. In 
addition, at the tip end of each tapered portion 17a is 
formed a tube portion 1 7b with the outside diameter be- 



ing roughly equal to the inside diameter of the through 
hole 16b. Each tube portions 17b is inserted into each 
through hole 16b, then the tip end portion 17c of each 
tube portion 17b is radially extended to the outside and 
5 caulked to the reinforcing plate 16, and thereby the el- 
ement holding plate 17 is fixed to the reinforcing plate 
16. By this fixing by means of caulking, the top surface 
of the opening portion around the each through hole 1 6b 
is closely adhered to the outer circumferential wall of the 
tip end portion 17c of each tube portion 17b. This way 
prevents the fuel before being filtered which flows in the 
direction indicated by an arrow A in FIG. 1 and the fuel 
after being filtered which flows in the direction indicated 
by an arrow B in FIG. 1 from being mixed with each other 
through gaps formed between the inner circumferential 
walls of the through holes 1 6b and the outer circumfer- 
ential walls of the tube portions 17b. Here, the method 
of fixing the element holding plate 17 to the reinforcing 
plate 16 is not limited to caulking but may be any other 
means, such as welding. 

On the outer wall of the bottom portion of the ele- 
ment holding plate 17 is formed a groove portion 17d 
through which the fuel fed from the fuel feed-out portion 
8 of the cap 5 in the direction indicated by the arrow A 
in FIG. 1 flows. As illustrated in FIG. 3, the groove por- 
tion 17d radially and outwardly extends in three direc- 
tions, avoiding the positions in which the tapered por- 
tions 17a are formed, to be Y-shaped on the outer wall 
of the bottom portion of the element holding plate 1 7. In 
this way, it is easy for the fuel having flowed through the 
fuel passage 8a in the fuel feed-out portion 8 to gather 
within the groove portion 17d branched into three 
grooves and to radially and outwardly flow therethrough. 

Furthermore, as the tip end portion area 1 7e includ- 
ing the side wall tip end portion of the element holding 
plate 17 is cylindrically formed with the inside diameter 
being larger than the outside diameter of the element 
20, an annular gap is formed between the tip end portion 
area 1 7e and the element 20. By filling the annular gap 
with an adhesive, the inner circumferential wall of the 
element holding plate 17 and the outer circumferential 
wall of the element 20 are fixed and sealed all over the 
entire length thereof. In this way, it is possible to prevent 
the fuel before being filtered from flowing from the side 
wall tip end portion of the element holding plate 17 into 
an end portion 20a of the element 20. 

As the outside diameter of the tip end portion area 
1 7e is smaller than the inside diameter of the casing 1 2, 
a gap 11 is formed between the outer circumferential 
wall of the tip end portion area 1 7e and the inner circum- 
ferential wall of the casing 12. The gap 11 functions as 
a fuel passage for the fuel having flowed out to the outer 
wall and outer circumferential wall of the element hold- 
ing plate 17, downwardly (viewed in FIG. 2) guiding the 
fuel. 

As illustrated in FIG. 4, the element 20 includes a 
corrugated plate 21 and a flat plate 22, both made of 
filter paper, unwoven cloth, wire gauze, synthetic fiber, 
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textile or the like. The element 20 is formed by winding 
the corrugated plate 21 and the flat plate 22 together so 
that the corrugated plate 21 and the flat plate 22 can 
alternately be positioned. Then, the corrugated plate 21 
and the flat plate 22 are fixedly bonded to each other 
with an adhesive 23 at such portions that the ridge por- 
tions or groove portions of the corrugated plate 21 con- 
tact the flat plate 22. 

At the other end portion 20b for defining the outlet 
of the fuel after being filtered, the open ends of a plurality 
of passages segmentedly formed by winding the corru- 
gated plate 21 and the flat plate 22 together are alter- 
nately closed. That is, as the other end openings of the 
passages segmentedly formed by the corrugated plate 
21 and the flat plate 22 can be closed by crushing the 
corrugated plate 21 against the flat plate 22 in the state 
that the corrugated plate 21 and the flat plate 22 are 
wound to be alternately positioned, the other end portion 
of the plurality of passages segmentedly formed by the 
corrugated plate 21 and the flat plate 22 are alternately 
closed. On the other hand, at the one end portion 20a 
constituting the inlet of fuel before being filtered, the one 
end openings of those passages which are not closed 
on the side of the other end portion 20b, of all the plu- 
rality of passages described above, are closed with the 
adhesive 23. Therefore, the plurality of passages having 
openings on the side of one end portion 20a are closed 
at the other end 20b thereof, while the plurality of pas- 
sages closed on the side of one end portion 20a are 
opened at the other end 20b thereof. 

In this way, as the fuel flowing from the one end por- 
tion 20a of the element 20 into the plurality of passages 
having openings on one end side passes through the 
corrugated plate 21 and the flat plate 22 by passing 
through the pores in the fibers, etc. of the corrugated 
plate 22 and flat plate 21 segmenting the plurality of pas- 
sages, the fuel can flow into the passages having open- 
ings on the other end side. On the other hand, foreign 
substances, etc. larger in particle diameter than the 
pores in the fibers, etc. of the corrugated plate 21 and 
flat plate 22 ; being unable to pass through the corrugat- 
ed plate 21 and the flat plate 22., remain within the plu- 
rality of passages having opening on the one end side 
and closed on the other end side. As a result, the fuel 
flowing out of the other end portion 20b of the element 
20 has been filtered by then. 

As illustrated in FIG. 1 , the sensor holding plate 18 
is formed in a cylindrical shape with the outside diameter 
being substantially equal to the inside diameter of the 
other end portion side of the casing 12. On the inner 
circumferential wall of the sensor holding plate 18 is 
formed a male thread portion 1 8a which can be engaged 
with a female thread portion 31a of the sensor portion 
30 (described later). The sensor holding plate 1 8 is fixed 
to the casing 12 by caulked portions 12b and 12c formed 
at the other end portion of the casing 12. 

The float type sensor 32, a drain cock 34 and a con- 
nector 36, which are the main components of the sensor 



portion 30, are mounted to the housing 31 . On the outer 
circumferential wall of the housing 31 is formed the male 
thread portion 31a which can be engaged with the fe- 
male thread portion 1 8a of the sensor holding plate 1 8. 
5 When the sensor portion 30 is mounted to the sensor 
holding plate 18 by the engagement of the male thread 
portion 31 a with the female thread portion 1 8a, an O ring 
37 is interposed between the sensor holding plate 18 
and the sensor portion 30 so that the sensor portion 30 
10 and the sensor holding plate 1 8 can liquid-tightly contact 
to each other. 

An operation of the spin-on type filter 1 will now be 
described referring to FIGS. 1 through 3. 

As illustrated in FIG. 1 , fuel containing foreign sub- 
's stances flows from a fuel supply pipe (not illustrated) 
into the inlet 6, then flows through the pump room 9 and 
the fuel passage 8a in the direction indicated by the ar- 
row A in FIG. 1 , and then flows into the filter portion 1 0. 
As the fuel feed-out portion 8 of the cap 5 is screw 
20 clamped to the reinforcing plate 16 of the filter portion 
1 0, the fuel having flowed into the filter portion 1 0 flows 
to the outer circumferential wall surface of the bottom 
portion of the element holding plate 17 without flowing 
to the top surface of the closing plate 1 4. Then, the fuel 
25 is gathered within the groove portion 17d with three 
branch grooves converged in a Y shape upon the center 
of the element holding plate 17 as illustrated in FIG. 3. 
The gathered fuel flows radially and outwardly through 
the three branch grooves of the groove portion 1 7d, then 
30 flows along the outer circumferential wall of the element 
holding plate 17, then passes through the gap between 
the inner wall of the casing 12 and the side wall of the 
element 20, and then reaches the one end portion 20a 
of the element 20. 
35 The fuel containing foreign substances that has 
reached the one end portion 20a of the element 20 flows 
within the element 20 toward the other end portion 20b. 
Before reaching the other end portion 20b, the fuel pass- 
es through the corrugated plate 21 and the flat plate 22 
40 by passing through the pores in the fibers, etc. of the 
corrugated plate 21 and flat plate 22 segmenting the plu- 
rality of passages. Foreign substances, etc. larger in 
particle diameter than the pores in the fibers, etc. of the 
corrugated plate 21 and flat plate 22, being unable to 
45 pass through the corrugated plate 21 and the flat plate 
22., remain within the plurality of passages having open- 
ing on the one end side and closed on the other end 
side, whereby foreign substances, etc. can be removed 
from the fuel. 

50 The fuel, from which foreign substances, etc. have 
been removed while passing though the plurality of pas- 
sages opened on the one end side and closed on the 
other end side, flows from the other end portion 20b of 
the element 20 in the direction indicated by the arrow B 
55 in FIG. 1 , and passes through the inside of the tube por- 
tion 1 7b of the element holding plate 1 7. Thereafter, the 
fuel passes through the top surface of the closing plate 
14, and exits from the outlet 7 into the fuel supply pipe 
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(not illustrated). 

Here, if the fuel contains water as the water is larger 
in specific gravity than the fuel, the water is sedimented 
from the fuel and pooled within the space portion 1 3 on 
the lower portion of the casing 12. The level of the water 
pooled within the space portion 13 is monitored by the 
float type sensor 32 of the sensor portion 30, and ac- 
cording to the monitor result, sensor signals are output- 
ted from the connector 36 and transferred to an elec- 
tronic control unit (not illustrated). When the level of the 
water pooled within the space portion 1 3 reaches a pre- 
set level, the electronic control unit alerts the operator, 
etc. of the internal combustion engine to drain the water. 
The water is drained by opening the drain cock 34 and 
applying pressure thereto by the hand pump 2 located 
on the upper portion of the filter portion 10. 

According to the first embodiment, as the element 
holding plate 1 7, which is formed into a cylinder with bot- 
tom, holds the other end portion 20b of the cylindrical 
element 20 with the side wall thereof, the fuel having 
flowed to the outer circumferential wall surface of the 
bottom portion of the element holding plate 17 can flow 
radially and outwardly and pass through the gap be- 
tween inner wall of the casing 12 and the side wall of 
the element 20. In this way, the fuel containing foreign 
substances can flow from the side of the other end por- 
tion 20b of the element 20 to the one end portion 20a of 
the same without forming fuel passages in the axial di- 
rection within the element 20. Accordingly, the volume 
of the element 20 can be increased by as much as the 
volume of fuel passages that should otherwise be pro- 
vided within the element 20 ; and therefore the filterability 
of the element 20 can be improved. In addition, by the 
increasing in the volume of the element 20 : the filtering 
area can be increased, whereby the filterability of the 
element 20 can further be improved. 

Furthermore, according to the first embodiment, the 
element holding plate 1 7 permits the fuel having flowed 
therein by the element holding plate 1 7 to pass through 
the gap between the inner wall of the casing 12 and the 
side wall of the element 20. Therefore, if the flow rate of 
the fuel is high, the fuel can be pass through the gap 
between the inner wall of the casing 1 2 and the side wall 
of the element 20 and at the same time flow along the 
inner circumferential wall surface of the casing 1 2 to the 
side of the sensor portion 30. In this way, even if the float 
type sensor 32 is located on the side of the one end por- 
tion 20a of the element 20, there is no possibility that 
the fuel having flowed from the element holding plate 1 7 
is received in the axial direction in which the movable 
portion of the float type sensor 32 operates. As a result, 
any erroneous operation of the float type sensor 32 
caused by the velocity of the fuel can be prevented. 

In the first embodiment, it is so arranged that the 
fuel before being filtered flows into the filter portion 10 
through the through hole 16a provided in the center of 
the reinforcing plate 16 and the fuel after being filtered 
flows out of thefilter portion 1 0through the three through 



holes 1 6b provided around the through holes 1 6a. How- 
ever, the present invention may reversely be construct- 
ed. That is, it may be so arranged that the fuel after being 
filtered flows out of the filter portion through the hole pro- 
s vided in the center of the reinforcing plate and the fuel 
before being filtered flows into the filter portion through 
a plurality of through holes provided in the circumfer- 
ence of the through hole. 

A second embodiment is described. 
The second embodiment is illustrated in FIGS. 5 
through 7, in which a filter element fixing structure ac- 
cording to the present invention is applied to a spin-on 
type filter. The portions of the construction essentially 
identical with the portions of the construction of the first 
embodiment are denoted with the same reference nu- 
merals as those of the first embodiment. 

The second embodiment illustrated in FIGS. 5 
through 7 is a case where a closing plate 41 is not weld- 
ed to the reinforcing plate 16 but both the closing plate 

41 and an element holding plate 42 are fixed by means 
of caulking to the through holes 16b of the reinforcing 
plate 16. 

As illustrated in FIGS. 5 and 6, the closing plate 41 
is provided with a ring portion 41 b which can be fixed by 
means of caulking to a circumferential portion 41 a of the 
casing 12 on the one end portion side thereof, and also 
provided with radially and inwardly extending wide L- 
shaped mount portions 41a formed circumferentially at 
intervals of approximately 120° so as to positionally be 
corresponding to the respective through holes 16b pro- 
vided in the reinforcing plate 16. Furthermore, in each 
mount portions 41a is provided a through hole with the 
diameter slightly smaller than the inside diameter of the 
through hole 16b, and a tube portion 41c extending 
downwardly (viewed in FIG. 5) from the circumference 
of each through hole 16 is formed. The tube portion 41c 
has the outside diameter substantially equal to the in- 
side diameter of the through hole 16b, and the axial 
length of the tube portion 41 c is set to be larger than the 
sum of the plate thickness of the reinforcing plate 16 and 
plate thickness of the element holding plate 42 (de- 
scribed later). 

As illustrated in FIG. 5, the element holding plate 

42 has such a shape that excludes the tube portions 1 7b 
from the element holding plate 17 of the first embodi- 
ment. Specifically, at the tip end of each tapered portion 
42a is provided a through hole 42b with the diameter 
being substantially equal to the diameter of the through 
holes 1 6b of the reinforcing plate 1 6 of the first embod- 
iment, and on the outer wall of the bottom portion of the 
element holding plate 42 is formed a groove portion 42d 
branched into three grooves converging upon the center 
of the element holding plate 17 in a Y shape. 

As illustrated in FIG. 7, the circumferential portion 
of each through hole 16b of the reinforcing plate 16 is 
so positioned as to be coincided with the circumferential 
portion of each through hole 42b of the element holding 
plate 42, and then each tube portion 41c of the closing 
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plate 41 is penetrated through both the corresponding 
through hole 1 6b and the through hole 42b. In this state, 
as the tip end portion 41 d of each tube portion 41c pro- 
trudes from the corresponding through hole 42b, the tip 
end portion 41 d radially extends to the outside and 
caulked to the element holding plate 42. As a result, both 
the closing plate 41 and the element holding plate 42 
are fixed to the th rough holes 1 6b of the reinforcing plate 
16. 

According to the second embodiment, as both the 
closing plate 41 and the element holding plate 42 are 
fixed to the through holes 1 6b of the reinforcing plate 1 6 
by means of caulking, there is no need to weld the clos- 
ing plate to the reinforcing plate as described in the first 
embodiment. Moreover, both the closing plate 41 and 
the element holding plate 42 can concurrently be fixed 
to the reinforcing plate 16 in one caulking process. As 
a result, as welding process can be eliminated from the 
assembling process, production equipment costs can 
be reduced. In addition, as assembling man-hour can 
be reduced, product costs can also be reduced. 

A third embodiment is described. 

The third embodiment is illustrated in FIGS. 8 
through 10, in which a filter element fixing structure ac- 
cording to the present invention is applied to a spin-on 
type filter. The portions of the construction essentially 
identical with the portions of the construction of the first 
embodiment are denoted by the same reference numer- 
als as those of the first embodiment. 

The third embodiment illustrated in FIGS. 8 through 
10 is a case where a closing plate 51 is not welded to 
the reinforcing plate 1 6 but both the closing plate 51 and 
an element holding plate 52 are fixed by means of caulk- 
ing to the through holes 1 6b of the reinforcing plate 1 6. 

As illustrated in FIGS. 8 and 9, the closing plate 51 
is provided with a ring portion 51 b which can be fixed by 
means of caulking to the circumferential portion 1 2a of 
the casing 12 on the one end portion side thereof. The 
closing plate 51 is also provided with radially and in- 
wardly extending wide L-shaped mount portions 51a 
formed circumferentially at intervals of approximately 
120° so as to be corresponding to the respective posi- 
tions of the through holes 1 6b provided in the reinforcing 
plate 16. Furthermore, in each mount portion 51a is pro- 
vided athrough hole 51 c with the diameter roughly equal 
to the inside diameter of the through hole 16b. 

As illustrated in FIG. 8, the element holding plate 
52 is roughly the same in shape as the element holding 
plate 17 of the first embodiment. Specifically, the ele- 
ment holding plate 52 of third embodiment is different 
from the element holding plate 17 of the first embodi- 
ment in that the axial length of a tube portion 52b formed 
at the tip end of each tapered portion 52a is so set as to 
be larger than the sum of the plate thickness of the clos- 
ing plate 51 and the plate thickness of the reinforcing 
plate 16. Furthermore, like the element holding plate 17 
of the first embodiment, on the outer wall of the bottom 
portion of the element holding plate 52 is formed three 



branch grooves of a groove portion 52d converging up- 
on the center of the element holding plate 17 in a Y 
shape. 

As illustrated in FIG. 10, the circumference portion 
5 of each through hole 16b of the reinforcing plate 16 is 
so positioned as to be coincided with the circumference 
portion of each hole 51 c of the element holding plate 52, 
and then each tube portion 52b of the element holding 
plate 52 is penetrated through both the through hole 1 6b 
10 and the through hole 51c. In this state, as the tip end 
portion 52c of each tube portion 52b protrudes from the 
through hole 42b, each tip end portion 52b is radially 
extended to the outside and caulked to the closing plate 
51. As a result, the closing plate 51 and the element 
15 holding plate 52 are fixed to the through holes 16b of 
the reinforcing plate 16 by means of caulking. 

According to the third embodiment, welding proc- 
ess can be eliminated from the assembling process, and 
assembling man-hour can also be reduced like the sec- 
20 ond embodiment. As a result, both production equip- 
ment costs and product costs can be reduced. 

In the above embodiments, the present invention is 
applied to the spin-on type filter 1 . However, the present 
invention should not be limited to the above but may be 
25 embodied in many other forms without departing from 
the spirit or the scope of the invention. For example, the 
present invention may be applied to a type of filters in 
which the reinforcing plate is structured integrally with 
the cap so thatthe element can be replaced not together 
30 with the reinforcing plate, the casing, etc. but alone, or 
to a type of filters in which the element is replaced to- 
gether with a half of the split type casing. 

Furthermore, in the above embodiments, the filter 
element fixing structure according to the present inven- 
ts tion is applied to the spin-on type filter 1 for use in filter- 
ing fuel to be supplied to an internal combustion engine, 
particularly a diesel engine. However, the present inven- 
tion should not be limited to the above but may be em- 
bodied in many other forms without departing from the 
40 spirit or the scope of the invention. For example, the filter 
element fixing structure according to the present inven- 
tion may be applied to a fuel filter for a gasoline engine 
or a filter for filtering lubricating oil or any other liquid. 
Although the present invention has been fully de- 
45 scribed in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it 
is to be noted that various changes and modifications 
will become apparent to those skilled in the art. Such 
changes and modifications are to be understood as be- 
so ing included within the scope of the present invention. 

A filter portion (10) includes a casing 12, a closing 
plate (14), a reinforcing plate (16), an element holding 
plate (17), a sensor holding plate (18) and an element 
(20). The element holding plate (17) is formed in a cy- 
55 lindrical shape with the bottom having the inside diam- 
eter being substantially equal to the outside diameter of 
the element (20) to hold the end portion of the element 
(20) by the side wall thereof. On the bottom portion of 
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the cylindrical element holding plate (17) are formed 
three tapered portions (1 7a) axially extending to the op- 
posite side thereof so as to positionally correspond to 
the respective through holes (16b) provided in the rein- 
forcing plate (1 6). At the tip end of each tapered portion 
17a is formed a tube portion (17b) with the outside di- 
ameter being roughly equal to the inside diameter of the 
through hole 16b, and the tip end portion (17c) of each 
tube portion (17b) is fixed to the reinforcing plate (16) 
by means of caulking. In this way, it is possible to reduce 
the size of the frame of the housing thereof. 



Claims 

1. A filter (1 ) comprising: 

a columnar filter element (20) for filtering fluid; 
a housing (12 ; 14, 16) for housing said filter el- 
ement (20) and being provided with an inlet por- 
tion (16a) and an outlet portion (16b), through 
which said fluid passes; and 
an element holding body (1 7) formed in a cylin- 
drical shape and being housed within said 
housing (12, 14, 16) so as to form a gap with 
an inner wall surface of said housing (12, 14, 
16) 

wherein said filter element (20) is inserted into 
said element holding body (17) from an opening 
at one end thereof, 

said element holding body (17) liquid-tightly 
holds an outer circumference of said filter ele- 
ment (20) therewithin, and 
the other end of said element holding body (1 7) 
is liquid-tightly connected to one of said inlet 
portion (6) and said outlet portion (7). 

2. A filter (1) according to claim 1, wherein said ele- 
ment holding body (17) is fixed to one of said inlet 
portion (6) and said outlet portion (7) within said 
housing (12, 14, 16). 

3. A filter (1 ) according to any one of claims 1 and 2, 
wherein said inlet portion (6) and said outlet portion 
(7) are lined up in a specific wall surface (1 6) of said 
housing, and said fluid having flowed therein from 
said inlet portion flows through said gap between 
said outer circumference of said element holding 
body and said wall surface of said housing. 

4. A filter (1 ) according to claim 3, wherein said other 
ends (17a, 17b) of said element holding body (17) 
is connected to said outlet portion. 

5. A filter (1 ) according to claim 4, wherein a plurality 
of said outlet portions (7) is formed within said hous- 
ing (12, 14, 16) so as to be disposed around said 
inlet portion (6), and the other ends (17a, 17b) of 



said filter element (20) are branched in correspond- 
ence to said plurality of outlet portions. 

6. A filter (1 ) according to any one of claims 3 through 
s 5, wherein a space portion (1 3) located on the op- 
posite side of said specific wall surface (16) is 
formed within said housing (12, 14, 16). 

7. A filter (1 ) according to claim 6, wherein a float type 
10 sensor (32) having a float moving in the vertical di- 
rection with said specific wall surface (16) as the 
upper side is provided within said space portion (1 3) 
of said housing (12, 14, 16). 

15 8. A filter (1 ) according to claim 1 , wherein said filter 
element (20) is formed into a column along which 
said fluid flows in the axial direction thereof. 

9. A filter (1 ) according to claim 8, wherein: 

20 

said filter element (20) includes: 
a corrugated plate (21); and 
aflat plate (22); 

wherein said element is so formed that the cor- 
25 rugated plate and said flat plate (22) are alter- 

nately laminated, the spaces provided between 
the front side of said corrugated plate and said 
flat plate (22) are closed at the side of one end 
surface with adhesive (23), and the spaces pro- 
30 vided between the reverse side of said corru- 

gated plate (21) and said flat plate (22) are 
closed at the side of the other end surface. 

10. A filter (1 ) according to any one of claims 8 and 9, 
35 wherein: 



said housing includes: 
a cylindrical casing (12); and 
a first plate (16) disposed at one end of said 
40 casing (1 2) with said inlet portion (1 6a) open at 

a center portion thereof and said plurality of out- 
let portions (16b) open around said inlet portion 
(16a). 

45 11. A filter (1 ) according to claim 10, wherein: 

said element holding body (17) includes: 
a side wall portion formed in a tube shape with 
the diameter being smaller than the inside di- 
50 ameter of said casing (1 2), holding said colum- 

nar filter element therewithin, and being coaxi- 
ally housed within said cylindrical casing (12); 
and 

a bottom portion disposed on the side of said 
55 first plate (16) of said tube-shaped portion for 

defining a bottom portion thereof and provided 
with connection portions (17a, 17b) connected 
to said respective plurality of outlet portions 
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(16b). 

12. A filter (1) according to claim 11, further comprising: 

a detachable second plate (1 8) disposed on the s 
side of the other end of said casing (1 2); and 
draining means (34) provided in said plate (12) 
for draining the fluid from said housing (1 4, 1 6). 

13. A filter according to claim 12, wherein: 10 

a space portion (13) is formed on the side of 
the second plate within said housing (12, 14, 
16), and 

said filter further comprising a float type sensor 15 
(32) having a float moving within said space 
portion (13) in the vertical direction with the first 
plate (1 6) as the upper side is provided on said 
second plate (1 8). 

20 

14. A filter according to any one of claims 1 through 1 3, 
wherein the fluid is fuel. 
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